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A Regulatable Model Based on Data Aggregation in WSN
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Abstract  Because sensor nodes are usually powered by battery and limited in electricity, how to
extend the life of nodes and the entire network is an important issue for network deployers and
academics. The energy saving research of WSN is involved in all layers of the network, such as
dynamic voltage scaling in hardware layer, efficient coding in link layer, reliable opportunity
routing in network layer, wavelet data compression in application layer, and some also require
cross layer collaboration. Focusing on the scenario of uplink traffic aggregation in the WSN, the
problems of flexibility and computing overhead in existed optimization schemes are analyzed.
They are, but not limited to, the singularity of purpose, the diversity of network lifetime standards
and the adaptability of energy saving approaches, the tradeoff between computational complexity
and accuracy, and the delayed response to the changes of environment or requirement. In this
paper, the power consumption is measured of data transmit-receive on popular sensor hardware.
Then, a green factor is defined in order to propose a reliability &. energy adjustable model called
RES-WSN according to the RF energy characteristics. The RES-WSN model considers two
mainly optimization objects, minimizing the MLU (maximum link utilization) and minimizing the

connected dominating set. The former controls reliability and the latter contributes to energy
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saving. The model can quickly solve the problem with medium scale network over hundreds of
nodes by relative low computation complexity. To the computation results of connection topology
and traffic assignment, a new deployment scheme is established in the fashion of multi-instance
ideas and the expansion of DIO options based on the RPL protocol but leads to small degrees of
extension. The expansion requirements for the RPL protocol are mainly based on two aspects.
First, the implementation of traffic allocation, and then the acquisition and maintenance of a
small number of father nodes that may occur. In view of the above requirements, this paper
adopts “multi-instance” method, which accords with the guiding principle of RPL protocol. The
experimental results prove that scale of the reliability in the RES-WSN can be expanded to
52.08% , the energy consumption 60.51%. Especially, under extreme energy saving cases, the
network lifetime is 42. 54% longer than the reliability optimization cases and 9. 23% — 15. 38 %
longer than the model called MinST from a similar study. Further more, three typical scenarios
were selected for real node experiments, that is, power consumption, green factor impact and
system lifetime. The true experiments use 31 real nodes, one is Sink and the other 30 is common
nodes. Every node hardware is the mini-system of TI (Texas Instruments) CC2530. The code of
hibernation control is revised and information acquisition part is adding for the suitability. The
system energy consumption of the maximum case was only 52. 5% of the high reliability, which
was similar to the simulation results. When the green factor is minimum and some nodes are
allowed to die, the network lifetime of RES-WSN is 15. 38% longer than MinST, which is more
significant than the simulation experiment (9. 23%).

Keywords wireless sensor networks; energy efficient routing protocol; network energy saving

optimization; traffic engineering; network life cycle
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QT
A
Background

In recent years, wireless sensor network has become a
research hotspot.  WSN has the characteristics of limited
nodes volume, limited power and bad application environment,
therefore how to prolong network lifetime greatly is becoming
one of the most urgent and important problems in research
field of WSN. This problem has received the widely attention
of academia and industry. According to technical characteristics,
related works both here and abroad can be divided into several
categories, such as energy-hole avoidance, energy efficient
routing and mobile Sink. The ideas of these studies to
prolong network lifetime can be summarized as follows: power
consumption balancing, sleep scheduling and reduction of
routing hops. Each of them has its advantage, but there are
also some degrees of limitations. There are two main points:
lack of adaptability and flexibility. The first point means that
lack of adaptability to multiple lifetime standards. The death
of the first node is often used as the end of network, but
there are some other standards such as regarding the lifetime
as the time span from all nodes joining the network to a
certain percent of them running out of energy. How to
prolong lifetime with different standards is less studied. The

second point is lack of flexibility for different application
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scenarios, for example, reliability and lifetime indicators
cannot be controlled and adjusted.

In view of the above deficiencies, we studied the charac-
teristics of data sending and receiving on the mainstream
sensor hardware which widely used in WSNs. A theoretical
model RES-WSN with

consumption is proposed. It can also be adjusted for multiple

adjustable reliability and power

lifetime standards. This model provides a method for network
deployment and management to change the network performance
dynamically. This model can be approximated to a convex
optimization model, so the computational complexity is
relatively low. The green factor parameter is provided as an
adjustment method, and the deployment scheme based on
RPL protocol is realized. The experimental results show that
the reliability is improved, and power consumption reduced,
also the network lifetime is extended correspondingly.
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